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This  outline  is  issued  in  mimeo^aphed  fom  in  order  to 
meet  numerous  urgent  requests  on  the  Station  for  this  t3q)e  of 
irif ormation.  Moreover ^ final  publication  is  undesirable  until 
further  suggestions  for  improvement  have  been  sought.  Such 
criticism  vri-ll  be  vrelcomed. 
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FOUaVORD 


Studies  of  snail  drainage  areas.,  directed  toward  finding 
out  the  relationships  betvreen  land  mana.gement  practices  and  water 
resources,  are  receiving  increasing  attention  throughout  the  United 
States  as  a part  of  the  nationa.1  consciousness  for  conservation  of 
ba.sic  na.tural  resoLirces.  Small  drainage  area  studies  v.dll  furnish 
the  ba.sis  for  an  intelligent  mawna.gement  of  wader  from  the  time  it 
falls  on  the  land  as  precipitation.  They  mil  serve  as  a basis  on 
vrhich  to  plan  for  mater  conservation  for  agriculturaJ.  needs,  for 
municipal  and  industrial  uses,  and  for  recreational  uses  of  our 
streams. 


A complete  accounting  for  all  forms  of  water  recharge  a,nd 
water  discharge  for  drainage  area  would  require  a thorough 
analysis  of  aJl  pha.scs  of  the  h3’-drologic  cycle  including  preciidta- 
tion  losses  due  to  interception  by  vegetative  canopies,  evaporation 
and  transpiration  discharges;  soil  moisture  retention  and  all  forms 
of  ground  viater  seepage.  Many  years  of  systematic  research  \"111  be 
required  before  all  of  these  phases  of  the  hydrologic  cycle  will  bo 
accounted  for  accuratel3r.  Fortimatei.^^,  certcain  of  the  more  easily 
measured  phases  do  furnish  a fairl^^  reliable  basis  for  interpreting 
important  trends  in  the  water  economy  of  small  drainage  .areas.  Two 
such  measurements  are  precipitation  recharge  and  runoff.  These  two 
measurements  are  the  prima,ry  steps  in  all  small  drainage  area  studies. 
ThejT-  also  assist  in  orienting  the  research  needs  for  other  less  easilj^ 
measured  phases  of  the  hydrologic  cj^clc. 

This  outline  describes  a procedure  for  systematic  compilation 
of  data  for  continuous  records  of  precipitation  and  of  stream  dis- 
charges. It  is  based  on  experience  with  small  drainage  areas  in  the 
Southcran  Appal.achian  Mountains.  For  the  further  analysis  of  data  it 
has  been  found  n.dvanta,goous  to  compile  all  records  by  six  month  periods 
corresponding  to  the  growing  and  dormant  seasons.  Accordingly,  the 
periods  from  May  1 to  October  31  and  November  1 to  April  3O  have  been 
aloptod  as  the  grovlng  and  dormant  seasons  for  the  purposes  of 
compilation  and  analysis  of  h3mirologic  data. 

In  June  193^  a preliminary  outline  was  circulated  for  comment 
to  a number  of  vrorkers  in  the  field  of  saiall  draina.go  area  studies 
and  numerous  valuable  suggestions  for  improvoments  ha.ve  boon  received. 
Since  that  time  standard  forms  have  been  alopted  for  reporting  mass 
precipitation  and  stream  dischange  to  be  used  in  exchanging  data 
among  different  workers.  In  this  revised  outline  these  forms  have 
been  used  vrherever  thc3a  are  applicable. 


! 


f: 


1 


1 1,’'?' 


j.'ST 


^i-  ■ y.. 


;1  ^ 


... 


.:■  I'’.':'’ 


Cl'-;' ■( 


vdi 


jl.  ;'i  ■C'Xrol.tyft’  - ,,,,,  ,.,  - , . 

' ''}  V ..  J X.  ■- : ' .»iif  , ,Uv. 

..^^i  ■'  V,'  ■*  'h  Ml,' [ .-' 

9 ' it  ■>•  <»’«>' 'I  - ‘ ■; 

*r-’  - ■■u\r. 

- ' 7 ‘^.■'s  . MV.  d' .*, 


> 

* 


H 


4 •■< 


-W  *' 

, ■ > ,.  'ffl  »(’•■<•■ 

' -I  'i  'y'-h  • ii 

f V' Pi 


. .r’v-r, : ix,  . ‘ ,,., 

M V:’*.  •U ' 't.' 

X X'  ^ ' ■■V  ..M  -i 


ll^#- 


■ •4'3 


'»!  'V 


.'>,1 ' . 


,4  • 


• ' ! ,'  ! 1 .T  ■ '■.'.«  '♦*t  ' ^ 

►Xi'T*  M ^ . . i :•  .:  r 


ir  '-r 


r:k, >>  '■■'  .;<n*t»t-  X'"’  '" ‘ " 


irti' 

-y*-  ^v  \'  •^r;r>Y  > 

I ^• 


'U  -..^s 

-.1 


/■'.n 


t ■ . .*' 


iT  , • 

.<t  ■•4,i.,  , 


.*»■’  .■'X'U’  > 

-•'<■.  ;•  '.'i'  <■% 


' V'.  ,K',' ''*'' 

y.'/d  : 


i 


Certain  procedures  discussed  in  the  first  issue  of  the 
outline,  for  exaaiple.,  that  of  determining  infiltration  from 
observed  storms  by  use  of  the  "rainfall  excess"  method,  which 
more  nearly  fall  under  the  heading  of  data  analysis  than 
compilation,  have  been  deleted.  Such  procedures  can  be  more 
.adequately  treated  under  a special  outline  for  the  analysis  of 
hydrological  data  for  small  drainage  areas. 


The  prelirdnary  outline  was  assembled  by  L.  K.  Hill, 
Associate  Civil  Engineer,  and  K.  A.  liacKichan,  Junior  Hydraulic 
Engineer.  The  present  revision  has  been  made  largely  by  R.  A. 
Hcrtzlcr,  Assistant  Hydraulic  Engineer,  and  Miss  Inez  Willoughby, 
Junior  Statistical  Clerk.  linportant  si.i gge stions  a,s  to  the  form 
of  the  present  outline  have  also  been  male  by  H.  J.  Loughead, 
Associate  Conservationist,  and  E.  F.  Brater,  Assistant  Hydraulic 
Engineer. 

Actually,  the  outline  represents  the  efforts  of  both  field 
and  office  staff  of  the  Division  of  Forest  Influences  at  the 
Appralachian  Forest  Experiment  Stalion,  for  rdthout  continuous 
field  records  such  an  outline  could  not  have  been  developed. 


C.  R.  HURSH, 

Senior  Forest  Ecologist. 


Note:  Assistance  in  the  prej^aratlon  of  these  materials  vras 
furnished  by  the  personnel  of  Works  Progress  Adxainistration 
Official  Project  Ho.  701-*3~21» 
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STAiroARD  RAIN  GAGE 'RECORDS 
Form  1 

Purpose 

Tlie  tabulation  of  precipitation  amounts  measured  by  standard 
rain  gages  is  given  in  this  form. 

Procedure 

The  original  data  as  collected  after  each  storm  period  are 
copied  from  the  observer's  field  notebook  and  consist  of  the  follovd.ng: 
date  of  storm  period;,  date  observer  m.easured  the  precipitation,  amount 
of  precipitation  in  inches,  and  time  of  day  each  standard  rain  gage 
was  measu.red. 

At  the  end  of  each  month  the  total  precipitation  is  recorded, 
all  entries  checked  against  the  observer's  field  notebook,  and  the 
form  filed. 
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RECORD  OF  RTEmHTED  IvffiAN  PRECIPITATION 
01^  AI'T  INDIVIDUAL  D’RAIN-AOE  BASIN 
F om  2 


Purpose 

As  most  drainages  require  more  than  one  gage  for  adequate 
sampling;,  precipitation  in  area  inches  is  derived  from  a weighted 
mean  of  all  gage  measurements.  Form  2 is  used  for  this  computation 
for  individual  storms. 

Procedure 


1 / 

The  Horton-Thiessen  Mean  Lethod~^  used  for  the  estimating  of 
area  inches  of  precipitation  consists  of  appl^ring  to  each  standard 
rain  gage  reading  a 'vTCight  factor  which  is  the  percentage  of  the 
total  drainage  area  lying  closer  to  this  gage  than  to  any  other  gage. 

The  rain  gage  service  area,  represented  by  each  standard  rain 
gage,  is  determined  by  gcomictrical  construction  and  planimctering. 

Each  gage  reading  is  applied  to  an  area  bounded  by  either  the  perpen- 
dicular bisectors  of  the  lines  connecting  each  gage  to  adjacent  gages, 
or  by  the  boundary  of  the  draina.gc  a,rca,  or  by  both.  The  method  of 
determining  rain  gage  service  arca.s  is  shoYn  on  plate  1. 


The  standard  rain  gavge  (S.R.G.)  number  and  its  freight  factor 


are  listed  in  the  first  and  second  co.lumns  of  form  2.  In  the  remaining 
14  columns  are  recorded  individuai  storms,  eaxh  storm  requiring  two 
columns.  The  amount  of  precipitaiion  for  each  gage  is  recorded  in  the 
first  column,  the  product  of  vreight  faxtor  and  amount  of  pro c irritation 
in  the  second.  The  sum  of  the  amounts  in  the  second  column  is  the 
weighted  mean  precipitaiion  on  the  drainage  basin  in  a.rca  inches  for 
the  individual  storras, 

1/  Horton,  Robert  E,  1.923,  Accuraxy  of  ancal  rainfall  estimiabcs, 

IIo.  Woa.  Rev,  51:346-353. 
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RECORDING  RAIN  GAGE 
Form  3 

Purpose 

On  this  form  is  shovmi  a continuous  record  of  rainfall  for 
individual  storms  as  recorded  by  a single  recording  rain  gage,  and 
also  as  corrected  for  the  rra,infaJ.l  collected  in  a standard  rain  gage 
\^’hich  in  each  case  is  installed  beside  the  recording  gage.  The  pur- 
pose of  this  form  is  to  tabulate  data  for  an  accurate  reproduction 
of  recorded  precipitation  and  to  compile  pro cipit ration  intensity  data. 
Procedure 

A storm  is  considered  as  a period  of  precipitation  .separated 
by  at  least  6 hours  from  any  other  period  in  vfnich  precipitation 
occurs.  The  times  of  beginning  and  ending  of  the  precipitation  are 
indicated  on  the  recorded  chart  by  the  symbols,  P.B.,  and  P.E., 
respectively  (plate  2) . 

Two  shoots  are  used.  The  first  sheet  (form  3)  has  a heading 
for  a description  of  the  precipitation  station  and  is  used  only  as 
the  first  sheet  of  a six-month  period.  For  all  storms  thereafter  in 
that  period  the  second  sheet  (form  33-)  which  has  very  little  heading 
is  used. 

Column  1.  Date  of  rainfall. 

Column  2,  Time  of  change  in  rainfall  intensity.  The  time 
is  read  from  the  recorder  chart  at  the  points 
where  significant  changes  in  rainfall  rates  occur. 
Such  points  are  called  natural  breales. 
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Colunin  3 


Tine  interval  in  ninutos  bct’.yccn  nr.tur?2  bre.^'ics 


Colurm  4' 


Coluj:in  5 


Colur.in  6 


Colui^in  7 


in  rainfall  intensity.  Intervals  arc  always 
read  to  the  smallest  time  interval  that  can  be 
determined  with  a reasonable  deyreo  of  accuracy 
from  the  individua3.  recorder  chart. 

Accumulated  reinfa.!!  in  inches  at  the  end  of 
each  tine  interval.  The  am.ount  is  re<ad  from 
the  rainfall  chart  and  is  corrected  before 
recording  for  instrumental  errors,  such  as  pen 
reversal,  base  line  errors,  etc, 

Tlie  axjcujauLatod  recorded  rainfall  is  corrected 
to  the  standard  rain  gage  catch  as  measured  in 
the  gcage  plraccd  besi.de  the  recording  gage.  The 
correction  factor,  as  noted  on  the  bottom  of  the 
form,  is  the  standard  rain  gage  reading  divided 
by  the  total  recorded  rainfall.  Figures  in 
column  4 multiplied  by  this  fa,ctor  are  the 
corrected  values  shorm  in  column  5. 

The  corrected  rainfall  increment  in  inches  for 
the  time  interval.  In  this  column  ajre  recorded 
differences  between  successive  values  in  column 
If  desired  the  increment  for  regular  intervals, 
such  a-s  10,  15,  etc,  minutes,  nay  be  computed 
from  columns  3 ^^J^d  5.  This  column  is  not  filled 
in  unless  requested  for  some  specific  purpose. 
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To  use  colurin  7 it  is  necessary  to  show  in 
colur.'in  2 additional  tines  ccrre spending  to 
the  regular  interval, 

Colunn  8,  Rainfall  rate  in  inches  per  hour  for  the  tine 

interval.  „6Q,l4n.,  = g. 

dol,  3 

Colunn  9*  Rainfall  rate  in  inches  per  hour  for  the  regular 

tine  interval.  =:  colunn  9, 

regular  interval 


Colunn  10,  Motes  of  beginning  and  ending  of  rainfall 

(P.B.  and  P.E.)  recorded  opposite  tines  shorn 

in  colunn  2,  This  colunn  is  also  used  for 

pertinent  co.nncnts  noticed  during  computations. 

Bottom  of  The  figures  used  in  determining  the  correction 
foim. 

factor  arc  recorded  on  the  proper  lines  a,nd  the 
standard  rain  gage  number  is  inserted  in  the 
space  provided. 

The  ra.infall  class  defines  pertinent  character- 
istics required  for  analysis  of  data.  It  is  an 
expression  of  four  terms  ahere  each  term  is  a 
class  number.  The  terms  are  given  in  the 
follovdng  order: 

First:  Total  rainfall. 


Second:  Maxiraum  5'-iainute  intensity. 

Third:  Maximum  20-m.inute  intensity. 

Fourth:  Duration  to  the  nearest  hour. 
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The  first  three  terms  employed  are  based  on  the 
arbitrary''  cl.ass  numbers  listed  below;  the  fourth 
term  needs  no  explanation. 


Ke:/-  to  class  numbers 


First  term 

Second 

and  third  terms 

Class 

Total  rainfall 

Class 

Rate  per  hour 

Fo. 

Inches 

Mo. 

Inches 

0 

0 - .49 

0 

0 - .49 

1 

.50  - .99 

1 

.50  - .99 

2 

1.00  - 1.99 

2 

1.00  - 1.99 

3 

2.00  - 3.99 

3 

2.00  - 3-99 

4 

4.00  - 7.99 

4 

4.00  - 7.99 

5 

8.00  - Up 

5 

1 

8.00  - Up 

1 

Maximum  raini’all  depths  and  intensities  in  inches 
per  hour  are  recorded  for  selected  rainfall  dura- 
tions in  minutes.  These  rates  are  obtained  from 
the  original  charts  by  considering  each  interval 
as  a continuous  time  unit.  With  a little  ex- 
perience the  maoclmum  depths  for  the  various  time 
intervaJ-s  can  be  readilj'"  taken  from  the  chart 
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PLATE 


RI-AP  U.  S.  Department  of  Agriculture  Fom  3 

Forests  on  Streamflow  Forest  Service  File  No. 

Precipitation 

RECORDING  RAIN  GAGE  RECORD 


Rain  gage  No. 


Type 


1 inch  on  chart  = 
1 inch  on  chart  ~ 


" of  precipitation 

min.  or  hr.  ■ Lat.  : 

(Cross  out  one)  Sec. : 

Time  standard:  EST  CST  NST  PST  Dates:' 

(Cross  out  others) 

Elevation : (M . S . L . ) 


(station  designation) 

I II  • T.rin  (-■_  . O 


0 ' Long'.: 


Tp. 


f Range 
19 


Station  description  is  — is  not  — 
available  upon  request.  (Cross  out  one) 


Date 

Time 

r~ 

Time 

inter- 

val 

Accumulated 

Dept 

f for 

Intensity  for 

Remarks 

del 

oth 

Each 

time 

interv. 

Regular 

tjme 

interv. 

Each 

time 

interv. 

Regular 

time 

interv. 

Re- 

corded 

Cor- 

rected 

1 

2 

3 

4 

5 

6 

...... 

8 

9 

10 

Hr:min. 

Min. 

In. 

In. 

In. 

In. 

In. /hr. 

In. /hr. 

. .. 

..  . . 

. 



Correction  factor  = 

Recorded  depth 


n Rainfall  class; 

MAXB,IL1I  DEPTH  AND  INTENSITY  FOR  SEIBCTED' "TltlE  INTERVALS 


Duration  min. 


2 


10 


20 


JQ_ 


60 


120 


240 


6 hr. 


12  hr. 


Depth  in. 


Intensity  in. /hr. 


Tabulated  by: 
Computed  by: 


Date 

Date 


Checked  by: 
Checked  bj^: 


Date 

Date 

Sheet  of 


sheets 
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RI-AP  U.  S.  Department  of  Apriculturo  Form  3a 
Forests  on  Streamflow  Forest  Service  File  Ho. 
Precipitation 

RECORDING  RAIN  GAGE  RECORD 


Rain  gage  Mo.  Station  designation: 


Date 

Time 

Time 

inter- 

val 

Accimiulatod 

depth 

Dept 

T for 

Intensity  for 

Remarks 

Each 

time 

interv. 

Regular 

time 

interv. 

Each 

time 

interv. 

Regular 

time 

interv. 

Re- 

corded 

Cor- 

rected 

1 

2 

3 

4 

5 

6 

7 

8 

9 . 

10 

Hr:min. 

Min. 

In. 

In. 

In. 

In. 

In. /hr. 

In. /hr. 

• 

Correction  factoi 

im 

, _ S.R.G.  No. 

= — Rainfall  class: 

Rec 

mm 

corded  depth 

)EPTH  AND  INTENSITY  FOR  SELECTED-Tn®  INTI 

3RVALS  - 

Duration  min. 

2 

10 

15 

20 

30 

60 

120 

240 

6 hr. 

12  hr. 

Depth  in. 

Intensity  in. /hr. 

Tabulat  e 
Computec 

3d  by:  D 

ai 

a't 

.e  G 

lecked  b 
lecked  b 

y:  Date 

1 by:  D 

x Cl 

y:  Date 

Sheet  of  sheets 
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RI~AP  U.  S.  Department  of  Agriculture  Form  3^ 
Forests  on  Streariiflow  Forest  Service  File  No. 
Precipitation 

RECORDING  RAIN  GAGE  RECORD 


Rain  gage  No.  ]_ Station  designation:  Onwnnts 


Date 

Tme 

Time 

inter- 

val 

Accumulated 

depth 

Depth  for 

Intensity  for 

Remarks 

Each 

time 

intrirv. 

Regular 

time 

interv. 

Each 

time 

interv. 

Regular 

time 

interv. 

Re- 

corded 

Cor- 

rected 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Hr:  min. 

Min. 

In. 

In. 

In. 

In. 

In. /hr. 

In. /hr. 

Sept. 29 

5:10p 

0.00 

0.00 

P.B.  5:10  p. 

1936 

5:15 

5 

0.07 

0.07 

0.07 

0.64 

5:25 

10 

0.27 

0.26 

0.19 

1.14 

5:40 

15 

0.31 

0.30 

0.04 

0.16 

6:30 

50 

0.32 

1"  0.31 

0.01 

0.01 

6:50 

20 

0.36 

0.35 

0.04 

0.12 

8:20 

90 

0.69 

0.68 

0.33 

0.22 

8:50 

30 

0.76 

0.74 

0.06 

0.12 

9:00 

10 

0.92 

0.90 

0.16 

0.96 

9:05 

5 

1.07 

1.05 

0.15 

1.80 

9:20 

15 

-1.49 

1.46 

0.41 

1.64 

9:30 

10 

1.72 

1.69 

0.23 

1.38 

— 

9:45 

15 

1.87 

1.03 

0.14 

0.56 

9:50 

5 

2.05 

2.01 

0.18 

2.16 

9:55 

5 

2.27 

2.22 

0.21 

2.  52 

10:00 

2.35 

2.30 

0.08 

0.96 

10:40 

40 

2. 63 

2.58 

0.28 

0.42 

1].:10 

. 30.  . 

2.93 

2.8? 

0.29 

0.58 

11:20 

10 

3.20 

3.14 

0.27 

1.62 

11:40 

20 

3.50 

3.43 

0.29 

0.87 

11:50 

10 

3.87 

3.79 

0.36 

2.16 

11:55 

5 

4.12 

4.04 

0.25 

3.00 

12:00 

5 

4.40 

4.  31 

0.27 

3.24 

Sept. 30 

12:30a 

30 

4.57 

4. 48 

0.17 

0.34 

1:00 

30 

4*  66 

4.57 

0.09 

0.18 

2:00 

60 

4.80 

4.70 

0.13 

0.13 

2:20 

20 

4.90 

4. 80 

0.10 

0.30 

2:45 

25 

5.22 

5.12 

0.32 

0.77 

3:25 

40 

5.47 

5*  36 

0.24 

0.36 

3:40 

15 

5.68  I 5.57 

0.21 

0.84 

i 

3:50 

10 

5.71  I 5.60 

0.03 

0.18 

i 

Correction  factor  = - .980  Rainfall  class:  4-3-3-13 


I'lAi 

uecoraca  depth  5.U2 

[BiUl'I  DEPTH  AND  INTElvSITY  FOR 

SELECT 

ED  TEJ 

E INTEIRVALS 

Duration  min. 

2 

5 

10 

15 

20 

30 

60 

120 

240 

6 hr. 

12  hr. 

Depth  in. 

0.28 

0.52 

0.71 

0.87 

1.03 

1.52 

1.99 

3.72 

4.38 

5.84 

Intensity  in. /hr. 

_3.36_ 

3.12 

2.84 

2.61 

2.06 

1.52 

1.00 

0.93 

0.73 

0.49 

Tabulcoted  by:  H.K.S. 

Date  June  1938  Checked  by:  K 

.A.M. 

Date  June  1938 

Computed  by: 

I.VvT. 

D 

ate  June  1939  Checked  by: 

A.G. 

Date  June  1939 

Sheet  1 

of  2 

sheets 
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RI-AF  U.  S.  Department  of  Agriculture  Form  Da- 

Forests  on  Streamflovr  Forest  Service  File  No. 

'P'V’O  1^  *1  TD*1  4"  *3  4*  *1 

RECORDING  RAIN  GAGE  RECORD 


Rain  gage  No.  1 Station  designation:  C owe eta 


Date 

Time 

Time 

inter- 

val 

Accumulated 

depth 

Deptl 

a for 

Intensity  for 

Remarks 

Each 

time 

intprv. 

Regular 

time 

interv. 

Each 

time 

interv. 

Regular 

time 

interv. 

Re- 

corded 

Cor- 

rected 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Hr: min. 

Min. 

In. 

In. 

In. 

In. 

In. /hr. 

In. /hr. 

Sept'.  30 

4:10a 

20 

5.72 

5.61 

O.Oi 

0,03 

1936 

4:20 

10 

5-89 

5.77 

0.16 

0.96 

4:30 

10 

5.94 

5.82 

0.05 

0.30 

6:00 

90 

6.02 

5.90 

0.08 

0.05 

F.E.  6:00  a. 

1 

Total 

12:50 

5.90 

Correction  factor  =:  r:  - Rainfall  class; 

"r?  /;ri /-I 


uecoraea  aeptn 

liAXB-IUM  DEPTH  AND  INTENSITY  FOR  SELECTED-E’n'IE  INTERVALS 

Duration  min. 

2 

5 

10 

15 

20 

30 

60 

120 

240 

6 hr* 

12  hr. 

Depth  in. 

Intensity  in. /hr. 

Tabulated  by: 

Date 

Checked  by; 

Date 

Computed  by; 

Date 

Checked  by: 

Date 

Sheet  2 of  2 sheets 


-IS- 


...  .1. 


• l"’ 
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PRECIPITATION  B^TENSITY  RECORD 

(Case  1 - Drainage  basins  wd.th  one  recording  precipitation  gage) 


Purpose 

Form  4 

This  form  is  used  to  record  weighted  precipitation  intensities 
for  an  individua.1  drainage  basin  having  only  one  recording  precipi- 
tation gage.  Intensities  are  recorded  by  individual  storms  which  are 
defined  under  "Procedure"  on  page  10, 

Procedure 

Columns  1,  These  columns  are  copied  directly  from  the 


2,  3,  & 4. 

corresponding  columns  of  form  3 or  3a  for 

the  same  storm. 

Column  5. 

To  obtain  column  5 the  figures  of  column  4 

are  each  multiplied  by  the  factor  -^Aiiich 

corrects  the  recorded  rainfall  to  the 

weighted  mean  rainfall  for  the  drainage 

basin.  The  correction  factor  is  obtained, 

as  shovjn  on  the  bottom  of  the  form,  by 

dividing  the  weighted  mean  rainfall  by  the 

total  recorded  rainfall.  The  weighted  mean 

rainfall  (W.Ii.R.)  is  copied  from  form  2 and 

the  recording  rain  gage  (R.R.C:.)  rainfall  is 

the  total  accumulated  rainfall  at  the  end  of 

the  storm,  column  4. 

Column  6, 

The  increments  of  rainfall,  or  the  differences 

between  successive  accumulated  amounts,  as 

shoTuTi  in  column  5?  are  recorded  in  column  6, 
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Colun'in  7*  The  increments  of  column  6 are  converted  into 

rainfall  rates  in  inches  pen  hour  for  the  time 

interval.  - column 

Col.  3 

Coliunn  8.  Shoxv  in  column  8 the  time  vtien  precipitation 

begins  and  ends  (P.8.  and  P.E.)  and  in  addition 
any  notes  or  remarks  pertinent  to  the  entire 
record. 

Bottom  of  Actua.l  values  used  in  computing  the  correction 
form. 

factor  arc  inserted  in  the  proper  space  accord- 
ing to  the  method  erq^lained  under  "column  5”* 

The  rainlhill  class  is  not  copied  from  form  3? 
but  is  recalculated  as  described  under  "form  y' . 
Mao^imum  depths  and  intensities  for  selected 
time  intervals  are  computed  as  explained  un.der 
"form  3"* 
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RI-AP 

Forests  on  Strearaflow 
Precipitation 


U.  S.  Department  of  Agriculture 
Forest  Service 

PRECIPITATION  INTENSITY  RECORD 
(Case  l) 


Form  4 


Rain  gage  No.  Type  

1 inch  on  chart  = " of  precipitation 

1 inch  on  chart  = min.  or  hr. 

(Cross  out  one) 
19 


Dates: 

Time  standard:  EST  CST  IIST  PST 
(Cross  out  others) 
Elevation:  (H.S.L.)  


Experimental  area: 

Drainage  basin  No. 

Area: 

Lat.  : o_ 

Sec.  : , Tp. , Range  

Station  description  is  — is  not  — 
available  upon  request.  (Cross  out  one) 


' " ; Long;  : 


acres 

I ti 


Date 

Time 

Time 

inter- 

val 

Accumulated  depth 

Incre- 

ment 

Rate  i 

Re- 

corded 

Cor- 

rected 

per 

hour 

Remarks 

1 

2 

3 

4 

5 

6 

7 

8 

Hr:inin. 

Min. 

In. 

In. 

In. 

In. /hr. 

. 

, 

Correction  factor  — 


W.II.R.  _ 


Raiafall  class; 


R.R.G. 

MAXBiUM  DEPTH  AND  INTENSITY  FOR  SELECTED-  TIME  INTERVALS 


Duration  min. 


5 


10 


20 


60 


120 


240  6 hr. 


12  hr. 


Deptli  in. 

Intensity  in./hiu 


Tabulated  by: 
Computed  by: 


Date 

Date 


Checked  by; 
Checked  by: 


Date 

Date  ' j 

Sheet  of  sheetsi 


-21- 


' r.r 


RI-AP 

Forests  on  Streamflov; 
Precipitation 


U.  S.  Department  of  Agriculture 
Forest  Service 


Form  4a 


PRECIPITATION  INTENSITY  RECORD 
(Case  l) 


Experimental,  area: 
Recording  rain  gag 

Drainage  basin  No. 
Area: 

e No. 

acres 

Date 

Tirae 

Time 

inter- 

val 

Accumula 

Re- 

corded 

bed  depth 

Cor- 

rected 

Incre- 

ment 

Rate 

per 

hour 

Remarks 

1 

2 

3 

4 

5 

6 

7 

8 

Hr:  min. 

Min. 

In. 

In. 

In. 

In. /hr. 

Correction  factor  = = Rainfall  class: 

It  • xt  * G"  • 

liAXEMl  DEPTH  MJD  I^OTSITY  FOR  SELECTED- -Til S E’TERVALS 

Duration  mn. 

2 

5 10 

15 

20 

30 

60 

120  1 240 

6 hr. 

12  hr. 

Depth  in. 

1 

1 

Intensity  in. /hr. 

___i 

1 

1 

Tabulated 
Computed  1 

by:  Date  Che 

eked  by: 
eked  by; 

Date 

Dy:  Date  Che 

Date 

Sheet  of  sheets 
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RI-AP  U.  S.  Department  of  Agriculture  Form  4a 

Forests  on  Streamflo^Y  Forest  Service 

Precipitation 

PRECIPITATION  IMTETtsITY  RECORD 
(Case  l) 


Experimental  area:  Coweeta 


Recording  rain  gage  No. ^ 


Drainage  basin  No. 
Area:  145.3 


acres 


Date 

Time 

Time 

inter- 

val 

Accumulated  depth 

Incre- 

ment 

Rate 

per 

hour 

Remarks 

Re- 

corded 

Cor- 

rected 

1 

2 

3 

4 

. 5 

6 

7 

6 

Hr: min. 

Ivlin. 

In. 

In. 

In. 

In. /hr. 

Sept.'  29 

5:10p 

0.00 

0.00 

P.B.  5:10  p. 

1936 

5:15 

5 

0.07 

0.07 

0.07 

0.84 

5:25 

10 

0:27 

0.27 

0.20 

1.20 

5:40 

15 

0.31 

0.31 

0.04 

0.16 

6:30 

50 

0.32 

0.32 

0.01 

0.01 

6:50 

20 

0.36 

0.35 

0.03 

0.09 

8:20 

90 

0.69 

0.68 

0.33 

0.22 

8:50 

. . 30 

0.76 

. .0.75. 

0.07 

0.14 

9:00 

10 

0.92 

0.91 

0.16 

0.96 

9:05 

5 

1.07 

1.06 

0.15 

1.80 

■ ■ 

9:20 

15 

1.49 

1.47 

0.41 

1.64 

9:30 

10 

1.72 

1.70 

0.23 

1.38 

9:45 

15 

1.87 

1.84 

0.14 

0.58 

9:50 

5 

2.05 

2.02 

0.18 

2.16 

9:55 

5 

2.27 

2.24 

0.22 

2.64 

10:00 

. 5 . . 

2.35 

2.32 

0.08 

0.96 

10:40 

40 

2.63 

2.59 

0.27 

0.41 

11:10 

30 

2.93 

2.89 

0.30 

0.60 

11:20 

10 

3.20 

3.16 

0.27 

1.62 

11:40 

20 

3.50 

3.45 

0.29 

0.87 

11:50 

10 

3.87 

3.82 

0.37 

2.22 

11:55 

5 

4.12 

4.06 

0.24 

2.88 

12:00 

5 

4. 40 

4*  34 

0.28 

3.36 

Sept.  30 

12:30a 

..  . 30. 

4.57 

4.51 

0.17 

0.34 

1:00 

30 

4. 66 

4.59 

0.08 

0.16 

2:00 

60 

4.80 

4.73 

0.14 

0.14 

2:20 

20 

4.90 

4.83 

0.10 

0.30 

2:45 

25 

5.22 

5.15 

0.32 

0.77 

. 3:25 

40 

5.47 

. 5.39  .. 

0.24 

0.36 

3:40 

11_ 

5. 68 

5.60 

0.21 

0.84 

Correction  factor  = = - .987 

R.R.G.  6.02 


Rainfall  class;  4-3-3-13 


lIAXIimi  DEPTH  AND  INTENSITY  FOR  SELECTED  TE.5E  INTERVALS 


Duration  min. 

2 

5 

10 

15 

20 

30 

60 

120 

240 

6 hr. 

12  hr. 

Depth  in. 

0.28 

0.52 

0.71 

0.88 

1.04 

1.53 

2.00 

3-7? 

4. 41 

5.88 

Intensity  in. /hr. 

3.36 

3.12 

2.84 

2.63 

2.09 

1.00 

0.94 

0.74 

0.49 

Tabulated  by: 
Computed  by: 


H.K.S. 


H.K.S. 


Date  June  19 3S 
Date  June  1936 


Checked  by: 
Checked  by: 


K. A.M.  Date  June  1935 


K.A.M.  Date  June  1938 
Sheet  1 of  2 sheets 
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RI-AF 

Forests  on  Stroamflow 
Precipitation 


U.  S.  Department  of  Agriculture 
Forest  Service 

PRECIPITATION  INTEITSIIT  RECORD 
(Case  l) 


Forra  4a 


Experimental  area:  Corroeta 

Recording  rain  gage  Mo. 


1 


Drainage  basin  No. 
Area:  145-5 


acres 


Date 

1 Time 

Accumulated  depth 

Incre- 

ment 

Rate 

per 

hour 

Remarks 

Tiiae  ’ 

inter- 

val 

Re- 

corded 

Cor- 

rected 

1 

2 

3 

4 

5 

6 

7 

8 

Hr :min. 

Min. 

In. 

In. 

In. 

In. /hr. 

Sept.'  30 

3:50a 

10 

5.71 

5.63 

0.03 

0.18 

1936 

4:10 

20 

5.72 

5.64 

0.01 

0.03 

, 

4:20 

10 

5-89 

5.81 

0.17 

1.02 

4:30 

10 

5.94 

5.86 

0.05 

0.  30 

6:00 

90 

6.02 

5.94 

0.08 

0.05 

P.E.  6:00  a. 

1 

Total 

12:50 

5.94 

Correction  factor  - 


V/.M.R. 


Rainfall  class: 


R.R.G. 

MAXI1.IUI.I  DEPTH  AW  INTENSITY  FOR  SEliSCTED  TlioE  INTERVALS 


Duration  min. 


10 


15 


20 


30  60 


120 


240 


6 hr. 


12  hr. 


Depth  in. 

Intensity  in./hF 


Tabulated  by: 
Computed  by: 


Date 

Date 


Checked  by: 
Checked  by: 


Date  

Date  ______ 

Sheet  2 of  2 sheets 
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VffilGHTED  PRECIPITATION  INTENSITY  RECORD 
1 (Case  2 - Drainage  basins  mth  more  than  one  recording 

precipitation  gage) 

Form  5 

Purpose 

This  form  is  used  for  the  computation  of  weighted  mean  precip- 
itation intensitj'-  for  individual  drainage  basins  having  more  than  one 
recording  rain  gage  either  mthin  or  near  the  boundary.  Form  5 is 
executed  for  individual  storms  as  defined  under  "Procedure"  on  page  10, 
Procedure 

There  are  from  5 to  8 recording  precipitation  gages  on  each  ex- 
perimental a.rea  so  the  service  areas  and  weight  factors  for  each 
recording  gage  must  be  determined.  The  procedure  is  identical  ivith 
i that  described  under  "Procedure"  for  standard  rain  gages  (form  2)  on 

page  6,  An  example  of  the  method  for  determining  recording  precip- 
itation gage  service  Ovreas  is  presented  an  plate  3«  in  this  exaiiplc 
the  portions  of  service  areas  for  gages  2,  4,  and  6 falling  within 
drainage  basin  No,  8 are  too  small  to  make  a significant  difference 
in  the  rainfall  rates  for  area  8,  In  such  cases  the  weighted  factors 
for  the  significant  gages  are  increased  proportionately  to  include 
those  small  areas.  The  method  of  combining  intensities  of  the  several 
recording  gages  for  a given  time  interval  consists  of:  1,  correcting 
the  recorded  vaRuos  to  the  standard  rain  gage  reading,  2,  weighing 
this  corrected  value  according  to  the  proportional  or  service  areas 
‘ covered  by  each  gage,  and  3.  correcting  the  sum  of  the  vreighted 

- values  for  each  interval  to  the  weighted  mean  precipitation  for  the 

drainage  as  determined  on  form  2, 
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The  recorded  vnlues  in  columns  3^  5^  7>  "J^d  9 Kiay  be  used  in 
computing  Treightcd  precipitation  intensities  for  other  drainage  basins. 
Form  5 is  used  for  the  first  sheet  and  form  5a  fo^  all  additional 
sheets  required  to  record  an  individual  storm. 

Heading 

The  drainage  basin  and  experimental  a.rea  are  inserted  in  the 
spanes  provided.  The  standard  and  recording  rain  ga.gc  numbers  are 
inserted  for  each  determination  of  a recording  ga.gc  correction  factor. 
In  determining  the  correction  factor,  the  reOvding  for  the  standard  rad.n 
gage  instaJ.lcd  beside  the  recording  gage  is  set  dovn  as  the  numera.tor 
of  a fraction,  the  denominator  of  t’jhich  is  the  total  recorded  rainfa.ll. 
This  fraction  should  be  identical  mth  that  shoan  on  form  3 for  the 
same  storm.  The  quotient,  multiplied  by  the  weight  factor  of  the 
recording  ga.ge,  atiich  is  also  inserted,  is  the  weighted  correction 
factor  to  be  applied  to  recorded  val.ucs  shown  below.  The  correction 
factor  shown  a.t  the  right  is  the  we5.ghted  mean  precipitation  for  the 
draina^ge  basin  as  obtained  from  form  2 (bottom  of  page)  divided  by 
the  accumulated  total  procipita.tion  at  the  end  of  the  storm,  as  shown 
in  column  11,  This  correction  factor  is  used  to  obtain  the  wrcightod 
precipitation  for  the  drainage  basin  shown  in  column  12, 

Column  1,  The  date  of  the  rainfall  is  inserted  in  column  1, 
Golwimn  2,  The  time  in  hours  and  minutes  is  recorded  in 

column  2,  Since  twra  or  more  gages  anc  combined, 
it  is  necessary  to  showj-  the  same  time  intervals 
for  each  gage*  The  interval  to  be  used  for  any 
draina^go  anea  is  the  smallest  time  interval  that 
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Coluran  3* 


Coliamn  4* 


Columns  5 
to  10. 


Column  11. 


can  be  read  accurately  from  the  gage  chart  vath  i-lic 
movst  contracted  time  scale.  For  example,  if  one 
gage  can  be  read  to  5 minutes,  and  another  to  3O 
minutes,  the  time  interval  to  be  used  in  combining 
the  reading  vrould  be  30  minutes.  Regardless  of 
the  time  interval  selected,  it  should  always  start 
from  an  even  hour  and  should  not  be  broken | except 
for  the  first  interval  for  each  gage  wlilch  vdll  be 
the  tiLme  from  the  actual  beginning  of  rain  to  the 
end  of  the  next  regular  interval.  The  first  tim.e 
listed  in  column  2 is  the  tim.e  rainfall-  begins  at 
the  recording  game  vihich  first  registers  rainfall 
for  the  storrA  in  question. 

The  data  for  column  3 are  obtained  from  the  original 
rain  gage  chart  and  are  recorded  as  accumulated  pre- 
cipitation, corrected  for  instrumental  errors,  at  the 
times  listed  in  coluimn  2. 

Each  value  in  column  3 is  multiplied  by  the  record- 
ing rain  gage  correction  factor  shov/n  at  the  top  of 
the  form,  to  obtain  the  values  for  column  4- 
These  columns  are  treaded  in  pairs  the  sam.e  as 
columns  3 sa^d  4,  for  tabulating  data  from  three 
additional  recording  gages* 

The  figures  in  this  column  are  the  sums  of  the 
corrected  accumulated  values  for  all  recording 
gages  used  for  the  drainage  basin.  Column  11  = 
column  4 + column  6 -r  column  o - - ~ etc. 
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Colmiin  12. 

1 

The  vciucs  of  colmin  11  arc  corrected  to  the 

\ 

9 

weig^hted  moan  precipitation  for  the  draina/;fe 

basin  (obtained  from  form  2)  and  tabulated  in 

column  12.  The  correction  factor  is  shovn  at 

the  top  of  form  5*  Column  11  x correction 

factor  ■-  colimin  12. 

Colxaran  13 . 

The  differences  bctvroen  successive  values  in 

column  12  are  recorded  in  column  I3.  This 

rairi'all  is  the  increment  which  occurred  during 

the  regular  time  interval. 

Column  14. 

The  values  in  coluinn  I3  are  converted  into  inches 

per  hour  and  recorded  in  colun.in  14 • 

Rainfall  in  inches  (col.  I3)  x 60  minutes  _ 

interval  in  minutes 

intensity  in  inches  per  hour  (colimin  14). 

Colimm  15. 

Column  13  is  used  to  record  notes  and  remarks 

opposite  the  times  shown  in  column  2.  Such 

observations  as  the  beginning  of  precipitation 

(P.B.)  and  end  of  precipitation  (P.E. ) at  each 

gage,  along  with  anj^  remarks  pertinent  to  the 

entire  record.,  are  recorded  in  colui'in  15. 

Bottom  of 
fom. 

The  bottom  of  form  is  executed  according 

to  the  instructions  given  under  "form  4".  The 

5v 

> 

storm  duration  is  the  total  elapsed  time  from 

the  beginning  time  of  rainfall  at  the  first 

gage  to  register  rainfall  to  the  time  rainfa,ll 

ends  at  the  last  gage. 
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APPALACHIAN  FOREST  EXPERIMENT  STATION 
ASHEVILLE,  NORTH  CAROUNA 
RECORDING  RAIN  GAGE 
SERVICE  AREAS 
DRAINAGE  BASIN  NO.  8 
COWEETA  EXPERIMENTAL  FOREST 
SCALE'  r = 20  CH.  = 1320  FT. 
CONTOUR  INTERVAL  = 500  FT. 


AREA  = 1876  70  ACRES 
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RECORD  OF  RIIMOFF 

Form  6 

Pul’pose 

This  form  is  used  in  coraputing  a continuous  runoff  record  for 
an  indivilduG.!  drainage  basin.  Data  are  broken  dorn  into  time  inter- 
vals of  such  lengths  that  the  records  may  be  used  in  the  analysis  of 
storms,  water  yi-eld,  baseflow  accretion  and  depletion,  infiltration, 
and  storage  or  detention. 

Procedure 

To  determine  the  total  runoff  by  storms  as  well  as  hj  days,  it 
is  necessaig/"  to  fiic  the  end  of  a storm.  This  is  accomplished  as  follo?j-s 


a. 

Determine  a.  depletion  curve  for  the  six-month  period 

(dormant  or  growing,  as  described  on  page  l)  for  each 

drainage  basin.  This  curve  is  derived  from  all  orig"inal 

2/ 

stream  gage  charts  for  the  six-month  period.  It  represents 

the  relation  between  head  (or  gage  height)  and  time,  both 

to  the  same  scale  as  the  original  charts,  and  is  a composite 

baseflow  depletion  curve  uninfluenced  bj^  anj*  phase  of 

stormf  low. 

b. 

The  stage-time  depletion  cmve  is  then  fitted  to  the 

lowei:*  end  of  the  recession  side  of  the  stage  hydro  graph 

for  the  stom  in  question. 

c. 

The  time  at  which  the  depletion  curve  departs  from  the 

♦ 

stoma  iwdrograph  is  considered  the  end  of  the  storm. 

The  method  is  illustrated  on  plate  5* 

If  it  is  necessary  to  obtain  the  end  point  of  storms  before  a 
particular  six-month  record  is  available,  it  may  be  done  b;/  using  an 
average  depletion  curve  obtained  from  past  records  for  the  doimiant 
or  grovring  periods. 
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Form  6 is  designed  to  permit  accura.te  reproduction  of  the  stream 
hydro graph.  To  keep  the  runoff  error  smcdl^  the  time  interval  is  limited 
by  two  factors:  1.  the  curvature  of  the  stage  hydrograph,  md  2.  the 
curvature  of  the  stage-discharge  relation.  Both  factors  produce  a cumu- 
lative error,  the  net  result  of  which  is  usually  over-estima.tod  discharge 
The  error  due  to  curvature  of  the  stage  hydrograph  is  eliminaabed  by  brcaJc 
ing  the  hydro  graph  into  segments  which  do  not  have  appreciable  curva.ture 
abilc  the  error  due  to  curva^ture  of  the  sta.ge-discharge  relation  is 
reduced  by  brealcLng  the  hydrograph  into  short  intervals.  An  abLlowable 
error  of  one  percent  has  been  designated  for  runoff  computations  and  to 
obtain  this  degree  of  accuracy,  charts  simil<?,r  to  plate  4 have  been 
prepared.  Referring  to  plants  4 for  a 90  degree  V-notch  vreir,  the  mean 
of  the  discharge  at  the  beginning  and  at  the  ending  of  the  interva.1 
is  the  muan  dischauge  for  the  interval  mthin  one  percent  error  if  the 
curve  of  the  interval  (for  10,  20,  etc.  minutes)  lies  above  the  given 
combination  of  slope  and  mean  head. 

Plate  5 illustrates  some  of  the  features  esq^laaned  below  in 
connection  ■'Adth  the  - execution  of  form  6. 

Top  of  Form  6 (v.dth  the  complete  heading)  is  used  as  the 
form. 

first  page  of  a set  of  records  covering  each  six- 
month  period  and  the  second  form  (6a,)  is  used 
thereafter.  All  the  informcttion  called  for  is 
inserted  in  the  proper  space. 

Column  1.  The  date  that  runoff  occurred  is  inserted  here. 

Column  2.  The  time  of  day  a.t  viiich  the  hydrogra,ph  is  broken 

is  recorded  ir.  hours  .and  minutes  to  the  nea.rest 

number  of  minutes  that  can  be  accurately  read  from 

the  given  ch.a.rt  (e.g.  2,  10,  or  15  etc.  minutes). 
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A break  in  the  hydrograph  is  always  m.adc  at 

• 

midnight,  -at  all  po<al:s^  at  all  troughs,  and  at 

definite  chrnges  in  the  slope  of  the  hydrograph. 

In  listing  the  times,  a lino  is  left  blank  preced- 
ing the  time  of  the  beginning  of  stormflow,  likei-rLso 

after  midnight  and  after  the  end  of  stormflow. 

Colunin  3* 

The  time  intervals  in  minutes  between  successive 

breal^s  (or  betvreen  the-  times  of  col.  2)  of  the 

hydrograph  are  tabulated. 

Column  4* 

Ga^ge  heights  at  the  breaks  of  the  hydrograph  (or 

at  the  times  shown  in  col.  2)  are  read  from  the 

hydrograph  end  recorded  in  column  4* 

Colunin  5* 

Discharge  rates  in  cubic  feet  per  second  for  the 

gage  heights  of  column  4 are  obtained  from  the 

stage-dischorge  table  for  the  measuring  device  3/ 

employed,  and  are  inserted  in  column  5* 

Column  6i 

In  column  6 are  recorded  the  avera,ge  discharge 

rates  in  c.f.s.  for  the  tLme  intervals  of  column  3* 

These  values  are  obtained  by  a.veraging  the  successive 

discharge  rates  of  column  5* 

Column  7* 

The  discharge  rates  of  column  6 are  converted  into 

inches  per  hour  and  tabulated  in  column  7*  These 

values  are  obtained  by  multipljnng  each  of  the 

colujiin  6 figures  by  the  conversion  fentor  sho¥m 

in  the  heading  of  form  6.  The  conversion  f on  tor 

3600  X 12 

43^560  X droinage  area  in  aci*es 

For  the  90  degree  V-notch  weir  used  in  the  following  exc.mple  see 
H.  YI.  King^  Handbook  of  Hydraulics,  table  48,  pp.  141-144* 
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8,  Column  8 is  used  to  record  the  runoff  from  the 
drainage  basin  in  cubic  feet  for  the  tine  intervals 
of  column  Column  8 column  3 x column  6 x 60  see,  , 

9.  The  runoff  from  the  drainage  basin  in  inches  for  the 

tme  intervals  of  column  3 listed  in  column  9. 

Column  9 - column  7 x .3.  or 

60 

Colunin  8 X 12 • 

drainage  area  in  acres  x 435560 

Column  10,  Col\imn  10  shows  the  accum.ula.ted  runoff  from  the 

drainage  basin  in  cubic  feet.  It  is  obtcained  by- 

adding  the  values  in  column  8 an.d  recording  the  eijim 

opposite  the  last  figure  added.  Thus,  any  value  in 

column  10  represents  the  total  runoff  from  the 

starting  point  to  the  time  shorn  in  column  2,  In 

order  to  shovr  total  runoff  by  storms  as  well  as 

by  days,  starting  points  for  accumulated  runoff  are 

alvmys  taken  at  the  beginning  and  ending  of  storm 

runoff.  Thej'-  are  also  taken  at  each  midnight  v^hen 

» 

there  is  no  stormflovm  Accumulated  runoff  during 
a storm  is  carried  beyond  midnight  to  the  end  of 
stormflow  in  which  case  the  daily  total  runoff  is 
recorded  on  the  blank  line  tdiich  follows  each  mid- 
night. Total  storm  runoff  is  similarly  recorded. 

Column  11,  The  values  in  column  10  are  converted  into  inches 
and  recorded  in  column  11, 

celumn  11  = Column  10  x 12  ^ - 

drainage  area  in  acres  x 435560 


Col-umn 


Column 


-38-. 
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Column  12 


Column  12  is  used  for  shord-nf;  the  mean  dolly 


discharge  in  cubic  feet  per  second  per  square 

, , 4/ 

mile  (c.s.m, j 

Colu,Tin  12  = Column  10  (daily  total),  ^ 6.40 
drounage  area  in  o.cres  x 86,400 

The  maximum  pealc  discharge  rate  in  c.f.s,  is 

converted  to  c.s.n,  and  also  recorded  in  column  12, 

Column  13,  The  remarks  inserted  in  column  13  must  include  the 


foD^lov'dng: 

Storm  (or  surfo-cc)  runoff  begins  (S . R.B , ) 

Pealc  (P)  noted  at  each  point  xThere  the  hydrograph 
changes  from  a rising  to  a falling  sta.ge, 

Maximimi  Pealc  (M.P,)  the  highest  pealc  of  the  entire 
storm. 

Trough  (T)  noted  at  each  point  v;hcre  the  hydrograph 
changes  from  a falling  to  a rising  stage. 

Storm  (or  surface)  runoff  ends  (S.R.E.) 

Column  13  is  also  used  for  recording  any  observations,  remrks, 
or  notes  pertaining  to  the  chart  record  or  to  any  of  the  computations 
required  in  executing  the  form. 


0 


^7  The  heading  of  this  column  is  left  blank  so  that  any  conversions 

or  data  required  by  other  agencies  may  be  inserted. 
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TIME  INTERVALS  FOR  COMPUTING  RUNOFF 
FROM  MEAN  OF  DISCHARGE  ^T  BEdlNNINcUND  At  ENDING  OF  INTERVALS 
(allowable  ERRoh  OF  ONE  PERCENT-OO"  V-iNOTCH  WBR)  | 
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DRABtage  discharge  data 

Forms  7 and  7a 


Purpose 

These  forms  are  used  for  summarizing  discharge  data. 

Procedure 

Form  7 is  for  the  growing  season,  May  1 to  October  31?  and 
form  7a  is  for  the  dormant  season,  November  1 to  April  30.  The  mean 
discharge  in  c.f.s,  per  square  mile  (c.s.m.)  is  obtained  from  column  12, 
form  6,  and  tabulated  for  each  day*  Enese  data  arc  plotted  as  a contin- 
uous streamflow  hydrograph,  plate  6,  wliich  in  turn  is  used  as  a guide 
in  estimating  missing  records  and  as  a basis  for  streamflow  analysis. 

At  the  bottom  of  the  page  the  data  are  summa.rized  by  months. 


seasons,  and  years  as  follows: 

Total  (2.  ):  The  summation  of  the  daily  discha,rges  for  the  month, 
season,  and  year.  This  figure  has  no  significance 
but  is  used  in  the  computations  vrhich  follow. 

Mean:  Mean  daily  c.s.m,  for  the  period  = 

h Mean  daily  discharge 

number  of  days 

Area  inches:  The  volume  of  runoff  expressed  as  inches  depth 
on  the  drainage  area, 

( 7 miean  daily  discharge)  x 86,400  sec, 

2,323,200 

2,323,200  cubic  feet  = one-inch  depth  on  one 
square  mile. 

Inches  precipitation:  The  weighted  mean  precipitation  on  the 


drainage  basin  taken  from,  form  2, 

Area  inchc 


Runoff  as  a percent  of  the  precipitation 
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RI-AP  U*  S.  Department  of  Agriculture  Form  7 

Forests  on  Streamflow  Forest  Service 

Runoff 

DRAINAGE  DISCHARGE  DATA 
Mean  c.s.m,  by  Days,  Months,  and 
Growing  Season 
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Runoff  fo  of  pre, 


For  6 months  ending  April  J>0  For 


12  months  ending  April 


Per  i od ; Novemb  or  1 , 


to  April  30, 


RI-AP  U.  S.  Department  of  Agriculture  Form  7 

Forests  on  Streamflow  Forest  Service 

Runoff 

DRAINAGE  DISCILARGE  DATA 
Mean  c.s.m.  by  Days,  Months,  and 
Growing  Season 


Experimental  area 

Coweeta 

Computed  by: 

1 

H.K.S. 

Drainage  basin  No 

7 

Area: 

145.5  acres  Checked  by: 

K.A.M. 

Date 

May 

June 

July 

August 

Septemb  er 

October 

1 

5.29 

2.61 

1.76 

O7 

i.o5 

2.03 

2 

5.14 

23r 

3.04 

1755 

i.o5 

1.53 

3 

5.28 

2.51 

1.97 

1.50 

1755 

1715 

4 

0^ 

27H5 

2.20 

1.40 

1.17 

1.27 

5 

4, 68 

2.54 

TTil 

1.36 

TToB 

1.23 

6 

4.73 

2.49 

1.73 

1.31 

i.o5 

1.26 

7 

4.4S 

2,44 

17^7 

1.35 

1.04 

1.34 

8 

4.33 

2.48 

17^3 

1.30 

1.02 

1.52 

9 

4.22 

2.43 

1757 

1,27 

1.05 

1.70 

10 

4.13 

2.70 

1.54 

1.30 

1.05 

1.83 

11 

47^1 

TTaB 

1.23 

1.01 

1.49 

12 

4.87 

O4 

2755 

, 1.19 

1.02 

1.38 

13 

4.24 

2.47 

2.03 

TTIF" 

0.9B 

1.34 

14 

4.07 

2.29 

ITtB 

1.17 

0.96 

1.28 

15 

3.94 

2.23 

I75S 

1715 

0.99 

1.26 

16 

3.83 

2.13 

1.64 

1.14 

0.95 

1.63 

17 

3.72 

27o^ 

1.94 

1.17 

0.95 

1.35 

18 

3.54 

2.10 

Ot 

1.09 

0.92 

1.28 

19 

3.59 

2.07 

175^ 

1.35 

1.03 

1.24 

20 

3.45 

2.06 

1755 

1.14 

1.70 

1.22 

21 

3.45 

2.01 

O5 

1.10 

i.’oH 

1.20 

22 

3.25 

1.99 

1.51 

1.07 

o79^ 

1.21 

23 

3.14 

2.00 

1.49 

1.12 

0.95 

1.54 

24 

3.11 

1.96 

1.50 

1.45 

1.12 

1.30 

25 

3.03 

O7 

1.47 

1.23 

1.00 

1.26 

26 

279^ 

r7§4 

1.42 

1.15 

1.00 

1.34 

27 

TM 

'1.76 

r73B 

1.11 

1.04 

1.25 

28 

27F9 

1.73 

1.36 

1.27 

1.13 

1.22 

29 

2.80 

1.69 

1.37 

1.34 

2.59 

1.20 

30 

2.75 

1751 

TM 

1.15 

7.44 

1.17 

31 

2.67 

01 

1.09 

1.15 

Total 

120.33 

66.84 

53.97 

39.21 

39.99 

42.48 

Mean 

3.88 

2.23 

1.74 

1.26 

1.33 

1.37 

Area  inches 

4.48 

2.49 

2.01 

1.45 

1.49 

1.58 

In,  precipitation 

2.62 

4.02 

tTFt 

4.30 

10.14 

4.67 

Runoff  % of  pre. 

171.0 

5179 

25.5 

34.0 

14.7 

33^^ 

Total 

Mean 

Area  inches 
In*  precipitation 
Runoff  fo  of  pre. 


For  6 months  ending  Oct,  31 

362*82'""^ 

1*97 

13.49 

33.^2 

40,1 


For  12  months  ending  Oct,  31 

1150.34 

3.14 

A27i^ 

^JTo3 

51.5 


Period:  itoy  1,  193^  to  October  31 » 1936 


i. 


RI-AP  T.J,  E . Department  of  Agriculture  Form  7a 

Forests  on  Streamflow  Forest  Ser^’ico 

Runoff 

DRAINAGE  DISCMGE  DATA 
Mean  c.s.m.  by  Days,  Months,  and 
Dormant  Season 


Experimental  area:  Cowoeta Computed  by:  K.K.S . 

Drainage  basin  No.  7 Area:  14^  acres  Checked  by:  K.A.M. 


Date 

November 

December 

January 

February 

Iilarcli 

April 

1 

1.15 

1.11 

FTSy 

3.44 

4.53 

3.23 

2 

1.14 

1.19 

9.47 

3.20 

4.42 

3.20 

3 

1.15 

1.48 

11.75 

5.03 

4.40 

.3.19 

4 

1,41 

1.18 

7.55 

4.92 

4.40 

3.35 

3 

1.2J 

1.14 

6 .62 

4.80 

47^ 

4.68 

6 

1.84 

6.08 

432 

4715 

4.4J 

7 

1.22 

3.19 

5.53 

4.93 

4.16 

3.97 

8 

1.22 

rM 

5.11 

4.93 

4.J2 

4.67 

9 

1.16 

4.74 

7.19 

4.07 

4.43 

10 

1.14 

IT4B 

4.43 

6.41 

4.00 

4.10 

11 

1.14 

T73B 

4.40 

373 

3.93 

3.91 

12 

1.40 

1.44 

4.35 

3.20 

1782 

3.72 

13 

1.13 

ITjB 

4.24 

3.14 

3.80 

375  2 

14 

1.12 

iTjB 

4.09 

3.0'B 

3788 

3.70 

15 

1.12 

1.39 

5.02 

4.90 

4.10 

3.58 

16 

1.10 

1.41 

4.32 

433 

3.94 

.3.35 

17 

1.12 

1.35 

4.71 

4.39 

00 

. 

3.22 

18 

1.12 

1.55 

^Tot 

4.59 

3.83 

3.15 

19 

1.10 

5.0J 

7.53 

4.4J 

3.69 

J,14 

20 

1.07 

6.91 

5.69 

' J.66 

3.11 

21 

1.03 

27^2 

C23 

3oj 

3.58 

3.30 

22 

TTo? 

2.23 

5.74 

53o 

3.47 

3.29 

23 

1.06 

2.0J 

5.43 

5.26 

3.43 

3.2J 

24 

1.07 

1.92 

3.40 

5.11 

3.77 

3.69 

23 

i7ot 

1.8J 

6T34 

4.90 

J.82 

5789 

26 

1.03 

1.76 

377O 

4.74 

J.61 

4.42 

27 

1.02 

1.75 

5.44 

4.66 

3.53 

3.97 

28 

l.OJ 

1.92 

J7ET 

4764 

3.39 

37B9 

29 

l.OJ 

2.69 

5.27 

3.32 

4.74 

30 

1.02 

OT" 

FToB 

3.27 

4.34 

31 

0759 

5.64 

3.23 

Total 

33.97 

66.  J3 

180.81 

144.46 

119.66 

114,64 

Mean 

1.13 

2.14 

*t:bj 

315 

3785 

3772 

Area  inches 

1.26 

2.47 

0772 

5.37 

4.43 

4 . 26 

In.  precipitation 

TTSo 

10.62 

12.27 

5753 

01 

7.33 

Runoff  fo  of  pre. 

■ 7B.8 

23.3 

3tX 

95.4 

158.4 

58.1 

For 

Total 

Mean 

Area  inches 
In.  precipitation 
Runoff  fo  of  pre. 


months  ending  April  JO 

3.63 

24.34 

40.26 

6IT0 


12  months  ending  A.pril  JO 
1022.71 

2.80 
28.  OJ 

73.88 

31.5 


Period:  November  1,  1936  to  April  30,  1937 


< 


SUI'IIvTARY  OF  PRECIPITATION  AMD  RDIIOFF  BY  STORKS 

Form  8 


Purpo se 

The  purpose  of  this  form  is  to  present  an  annual  summary  of 
hydrologic  data  compiled  for  each  drainage  basin  and  arranged  by 
individual  storms.  Information  so  arranged  has  been  e^xept ion ally 
useful  in  selecting  storms  for  individual  hydrograph  analysis  and 
also  for  scientific  investigations  of  runoff  characteristics. 
Procedure 


Form  8 contains  a descriptive  heading  v^rhich  is  completely 
filled  in  from  data  kept  in  the  drainage  basin  files.  This  form 
is  used  as  the  first  sheet  of  an  annual  summary;  successive  sheets 
are  executed  on  form  8a  which  does  not  contain  the  detailed  heading. 
Host  of  the  data  for  fom  8 have  been  previously  recorded  and  can  be 
tsken  from  the  individual  forms.  The  source  of  the  data  is  as  follovfs: 


HEADING  OR  DESCRIPTION 

SOURCE  OF  DATA 

Column 

1. 

Date  (or  dates)  of  storms 

Form  4 or  5>  col.  1 

Precipitation 

Form  4 (case  l)  or 

Form  5 (case  2) 

Column 

2. 

Began  (time  of  day  to 

Form  4,  col.  2, 

hr.  and  min. ) 

designated  P.B.  in 
col.  8. 

Form  5>  col,  2, 

designated  P.B.  in 
col,  15,  (use  gage 

first  recording 
pre  cipit  at ion ) 

Column 

3. 

Duration  (hr,  and  min.) 

Form  4 or  5j  col,  2 

elapsed  time  from  P.B. 
to  P.E.  (first  P.B.  to 

last  P.E.  on  form  5) 

•54- 


{ 


Colijmn 


Colimn 

Coluinn 

Column 

Column 

Column 

Column 

Column 

Colvimn 

Column 

Co  limn 

Column 


HEADING  OR  DESCRIPTION 


4.  Amount  (total  weighted 
precipitation  for  the 
storm) 


5*  Maximum  5 min,  intensity 


6.  Maximum  15  rain,  intensity 

7.  Maximum  30  min,  intensity 

8.  Maximum  60  min,  intensity 

Runoff 

9.  Began  (time 'of  day  to 
hh,  and  min.) 


10,  Duration  (hrs,  and  min.) 


11,  Amount  (total  inches) 


12,  MaximuT!!  rate  (maximum 
peak  for  the  storm) 


13.  Time  of  maximum  peak 
(elapsed  time  after  be- 
ginning of  rainfall) 

14.  Temperature  (°F,  average 
of  max.  and  min.  If 
storm  lasts  longer  than 
I-I/2  days  average  daily 
temperatures  are  averaged) 

15.  Remarks  (any  notes, 
observations,  or  remarks 
relating  to  precipitation 
or  runoff  for  the  storm) 


SOURCE  OF  DATA 

Form  ky  col,  5> 
designated  P,E. 
in  col,  8, 

Form  5?  col,  12, 
last  P.E,  designated 
in  col,  15. 

Forms  4 and  5^ 
bottom  of  page. 

Do 

Do 

Do 


Form  6 

Form  6,  col,  2, 
designated' S.R.B, 
in  col,  13, 

Form  6,  col,  2, 
elapsed  time  between 
S.R.B.  and  S.R.E, 

Form  6,  col,  11, 
designa.ted  S.R.E.  in 
col,  13, 

Fom  6,  col,  5j 
designated  M.P. 
in  col,  13. 

Forms  8 and  6,  elapsed 
tine  from  fom  8,  col,  2 
to  form  6,  col,  2 (M.P,) 

Form  "climate,  air, 
temperatures"  - average 
of  cols,  4 and  9. 


Forms  4 (or  5)  and  6, 
cols,  8 (or  15)  and  13» 
Supplemented, 
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Elapsed  time  after  beginning  of  rain.  **  Average,  of  mximum  and  minimuia.  Sheet  of  sheets 
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